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Z (57) Abstract: 

PROBLEM TO BE SOLVED: To provide a directional coupler with a sufficient 
isolation characteristic while realizing miniaturization and low 
insertion loss by changing the width or the length of 1st and 2nd 
coupling lines formed with a dielectric layer inbetween. 
SOLUTION: The directional coupler is integrated and formed by laminating 
plural dielectric layer green sheets 30-1 to 30-10. A spiral strip lines 
4-a, 5-a formed on the dielectric layers 30-4, 30-5 are connected by a 
throughhole electrode 15 to form a 1st coupling line. A spiral strip 
lines 7-a, 8-a formed on the dielectric layers 30-7, 30-8 are connected 
by a throughhole electrode 16 to form a 2nd coupling line. In this case, 
the total length of the spiral strip lines 4-a, 5-a of the 1st coupling 
line is selected shorter than the total length of the spiral strip lines 
7-a, 8-a of the 2nd coupling line. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] It is arranged in the 1st and 2nd joint Rhine on both sides of 
the dielectric layer circumscribed, respectively, the 1st and 2nd joint 
Rhine formed on both sides of the dielectric layer — this — the 1st 
and 2nd joint Rhine lists — this — mostly the whole surface with the 
1st and 2nd earth electrodes of a wrap It is the directional coupler 
characterized by said 1st and 2nd joint Rhine having the wide Rhine 
width of face of the 1st joint Rhine compared with the 2nd joint Rhine 
in the directional coupler which consists of a multilayer substrate by 
which the ****** laminating was carried out, or the Rhine length being 
short, or being those combination. 

[Claim 2] It is arranged in the 1st and 2nd joint Rhine on both sides of 
the dielectric layer circumscribed, respectively, the 1st and 2nd joint 



Rhine formed on both sides of the dielectric layer — this — the 1st 
and 2nd joint Rhine lists — this — mostly the whole surface with the 
1st and 2nd earth electrodes of a wrap A self-inductance [ in / on the 
directional coupler which consists of a multilayer substrate by which 
the ****** laminating was carried out, and / said 1st and 2nd joint 
Rhine ] is a directional coupler characterized by the self-inductance of 
the 1st joint Rhine being small compared with the 2nd joint Rhine. 
[Claim 3] The directional coupler which is a directional coupler 
indicated in any 1 term of claim 1 thru/or claim 2, and is characterized 
by forming each of said 1st and 2nd joint Rhine over the dielectric 
layer of the layer beyond 2 or it. 

[Claim 4] It is the directional coupler which is a directional coupler 
indicated in any 1 term of claim 1 thru/or claim 3, and is characterized 
by said 1st and 2nd joint Rhine being a spiral configuration, helical 
configurations, or those combination. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In addition to this, in fields, such as various 
communication equipment, with respect to an available directional 
coupler, a multilayer substrate is used and this invention relates to 
wireless devices, such as a cellular phone and a land mobile 
radiotelephone, or the directional coupler which turned SMD (surface 
mounted device) especially. 
[0002] 

[Description of the Prior Art] Generally, a directional coupler is used 
in order that the signal outputted and inputted by the directional 



coupler may detect the level passed in the one direction in a circuit 
with four or more input/output terminals. For example, as shown in the 
representative circuit schematic of the directional coupler of drawing 
9 , the 1st joint Rhine (main Rhine) and the 2nd joint Rhine (subRhine) 
are constituted by two striplines. When a signal is inputted into the 
input edge of the 1st joint Rhine and a signal is made to output from an 
outgoing end (1), power occurs according to the degree of coupling set 
as the outgoing end (2) of the 2nd joint Rhine from the 1st joint Rhine. 
However, in an outgoing end (3), power does not occur at this time. 
Moreover, in an actual circuit, if a signal is inputted from the input 
edge of a directional coupler, a part of signal outputted from the 
outgoing end (1) is reflected in the input section of a latter circuit 
etc. , a reflective signal will enter again from the outgoing end (1) of 
a directional coupler, and power will occur in an outgoing end (3) 
according to the degree of coupling set up between the 1st and 2nd joint 
Rhine by the reflective signal. However, power is not generated in an 
outgoing end (2) at this time. Therefore, the power of an outgoing end 
(2) is outputting only the power according to the degree of coupling set 
up between the 1st and 2nd joint Rhine with the signal inputted from the 
input edge of a directional coupler, and shows the function to detect 
the power of the one directivity of the signal with which this passes a 
directional coupler. 

[0003] Usually, when using a directional coupler in a circuit, the line 
impedance of the 1st and 2nd joint Rhine is set as 50 ohms, and is added 
to an outgoing end (3) in the form where 50-ohm resistance grounds the 
other end. moreover, as an item showing the engine performance of a 
directional coupler Where 50-ohm resistance is added, a signal is 
inputted into the outgoing end (3) in drawing 9 from an input edge. The 
loss generated when passing through the 1st joint Rhine and outputting 
from an outgoing end (1) "An insertion loss", The minute power which 
appears the power which appears from an input edge in an outgoing end 
(2) to the signal which passes through the 1st joint Rhine in an 
outgoing end (2) to "degree of coupling" and the signal which is 
inputted from an outgoing end (1) on the contrary, passes through the 
1st joint Rhine, and is outputted from an input edge is called 
"isolation. " Furthermore, it becomes the above "degree of coupling" and 
the index of the ability to detect of one directivity to the signal with 
which "directivity", a call, especially a directional coupler pass the 
difference of "isolation. " The above "degree of coupling" is decided by 
distance between the 1st and 2nd joint Rhine, if its distance of both is 
near, it will become close coupling, and if far, it will serve as a 



loose coupling. Moreover, when becoming about 1 / about four waves to 
the target frequency band [ directional coupler / die length / of the 
1st and 2nd joint Rhine ], big isolation is obtained in the frequency 
band. 

[0004] The appearance perspective view of the conventional laminating 
mold directional coupler 20 is shown in drawing 10 , and a decomposition 
perspective view is shown in drawing 11 . This laminating mold 
directional coupler 20 consists of a layered product of a dielectric 
layer 20-1 to 20-10. To each dielectric layer The stripline 4-1 to 5-1 
which constitutes the 1st joint Rhine (main Rhine), the stripline 7-1 to 
8-1 which constitutes the 2nd joint Rhine (subRhine), an earth electrode 
2-1, and 10-1 Moreover, the lead part 2-2 to 2-3 derived for each 
terminal, 4-2 to 5-2, 7-2 to 8-2, and 10-2 to 10-3 are prepared in the 
side face of the laminating mold directional coupler 20 from the 1st and 
2nd joint Rhine and an earth electrode from the through hole electrodes 
11 and 12 which connect between layers, and each class. Furthermore, the 
terminal electrodes 1A-6A for external connection are formed in the side 
face of the layered product of the laminating mold directional coupler 
20. 

[0005] If it explains to a detail, it connects with the through hole 
electrode 11, and the stripline 4-1 and stripline 5-1 which were formed 
on the dielectric layer 20-4 and the dielectric layer 20-5 constitute 
the 1st joint Rhine (main Rhine), it connects with the through hole 
electrode 12, and the stripline 7-1 and stripline 8-1 which were formed 
on the dielectric layer 20-7 and the dielectric layer 20-8 constitute 
the 2nd joint Rhine (subRhine). Between these 1st and 2nd joint Rhine, 
the dielectric layer 20-6 which adjusts degree of coupling is inserted, 
and the earth electrode 2-1 and the earth electrode 10-1 are formed [ in 
the direction of a laminating of the dielectric layer of the 1st and 2nd 
joint Rhine ] outside to the center on the dielectric layer 20-2 and the 
dielectric layer 20-10, respectively. 

[0006] Furthermore, the input impedance of the 1st and 2nd joint Rhine 
is inserted in the dielectric layer 20-3 and dielectric layer 20-9 which 
set up the distance of the stripline and shielding layer which 
constitute the 1st and 2nd joint Rhine, respectively in order to adjust 
to 50 ohms. And an earth electrode 2-1 is covered with a dielectric 
layer 20-1. 

[0007] The laminating of each above-mentioned dielectric layer is 
carried out, and it is unified. Each stripline and earth electrode which 
constitute the 1st and 2nd joint Rhine are connected to each terminal 
from the side-face derivation section at the terminal electrodes 1A-6A 



for external connection of the laminating mold directional coupler 20. 
An earth electrode 2-1 and an earth electrode 10-1 are connected to 
external electrode 2A by the side-face derivation section 2-2 and the 
side-face derivation section 10-2. Moreover, it connects with external 
electrode 5A by the side-face derivation section 2-3 and the side-face 
derivation section 10-3. The 1st joint Rhine is connected to external 
connection electrode 1A and external connection electrode 3A, 
respectively by the side-face derivation section 5-2 and the side-face 
derivation section 4-2, and the 2nd joint Rhine is connected to external 
connection electrode 6A and external connection electrode 4A, 
respectively by the side-face derivation section 7-2 and the side-face 
derivation section 8-2. 

[0008] The above directional couplers are not what set the Rhine length 
as the die length of quarter-wave length for the stripline in which it 
succeeds with joint Rhine to the object frequency band. For example, a 
stripline is constituted in a coiled form as indicated by JP, 7-131211, A. 
the directional coupler with which this used the stripline of quarter- 
wave length to the object frequency band — the conductor of a stripline 
— merit can do it short and there are the features of being easy to 
miniaturize a directional coupler. Furthermore, since the 1st and 2nd 
joint Rhine was set as the almost same self-inductance, it is the 
direction of a laminating of a directional coupler 20, and the 1st set 
up up and down to the center and the 2nd joint Rhine, the dielectric 
layer, and the earth electrode also had mostly the advantage on design 
that what is necessary is just to carry out laminating arrangement in 
the symmetry. 
[0009] 

[Problem(s) to be Solved by the Invention] On the other hand, the 
pattern space of the stripline which constitutes joint Rhine also 
becomes narrow with the miniaturization of such a directional coupler. 
However, in order to satisfy the property as a directional coupler, the 
technical problem that it is hard coming to secure the pattern space 
which carries out patterning of the stripline of the Rhine length by 
which sufficient self-inductance is got occurs. When there is not 
sufficient self-inductance for joint Rhine, the band where big isolation 
is obtained will shift to a RF side. For this reason, in a side with the 
frequency band lower than said frequency band made into the object of a 
design, isolation sufficient with the target frequency band is no longer 
obtained. 

[0010] As an approach of giving sufficient self-inductance for joint 
Rhine, it is possible to make thin Rhine width of face of joint Rhine. 



However, since the real resistance component which each Rhine has will 
become large if electrode width of face of joint Rhine is made thin, the 
insertion loss of a signal increases, in order that the signal of the 
high power (for example, about 1W) amplified with transmitting amplifier 
in this case may pass a directional coupler although used for detection 
of the output power level of transmitting amplifier in the latter part 
of transmitting amplifier when a directional coupler is used in the high 
frequency circuit of pocket devices, such as a cellular phone, it cuts 
to the signal of the high power with which increase of an insertion loss 
was amplified. A pocket transmitter needs to make transmitting amplifier 
drive so that the power of the signal of the level which should be set 
up can be transmitted, and this will cause the increment in the consumed 
electric current of pocket communication equipment. Increase of this 
current consumption is a problem important when especially the consumed 
electric current secures duration of a call long for the pocket 
transmitter with large transmitting amplifier of a cell drive. In 
addition, although it is expressed by respectively equivalent variation 
when the magnitude of attenuation, such as an insertion loss, arises to 
a large power signal and a small power signal, and treating it by the 
logarithm (dB), the large power signal of the absolute value (anti- 
logarithm) of the variation is larger in magnitude extraordinary by the 
large power signal and the small power signal. 

[0011] This invention aims at realizing sufficient isolation while it 
solves such a conventional technical problem and realizes the both sides 
of the miniaturization of a directional coupler, and the reduction in an 
insertion loss. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, the directional coupler of this invention It is 
arranged in the 1st and 2nd joint Rhine by the 1st [ which was formed on 
both sides of the dielectric layer ], 2nd joint Rhine and the 1st, and 
2nd joint Rhine lists on both sides of the dielectric layer 
circumscribed, respectively. Mostly the whole surface The 1st and 2nd 
earth electrodes of a wrap, It consists of a multilayer substrate by 
which the ****** laminating was carried out, and the 1st and 2nd joint 
Rhine has the wide Rhine width of face of the 1st joint Rhine compared 
with the 2nd joint Rhine, or its Rhine length is short or they is 
characterized by being those combination. 

[0013] Moreover, the 1st and 2nd joint Rhine in which the directional 
coupler of this invention was formed on both sides of the dielectric 
layer, It is arranged in the 1st and 2nd joint Rhine by the 1st and 2nd 



joint Rhine lists on both sides of the dielectric layer circumscribed, 
respectively. Mostly the whole surface The 1st and 2nd earth electrodes 
of a wrap, It consists of a multilayer substrate by which the ****** 
laminating was carried out, and the self-inductance in the 1st and 2nd 
joint Rhine is characterized by the self-inductance of the 1st joint 
Rhine being small compared with the 2nd joint Rhine. 

[0014] In the directional coupler of this invention, it is desirable to 
form each of the 1st and 2nd joint Rhine over the dielectric layer of 
the layer beyond 2 or it. Moreover, as for the 1st and 2nd joint Rhine, 
in this invention, it is desirable that they are a spiral configuration, 
helical configurations, or those combination. 

[0015] (Operation) The representative circuit schematic near an actual 
circuit is shown for the representative circuit schematic explaining the 
principle of the directional coupler of this invention in drawing 5 at 
drawing 6 . In the directional coupler of this invention, it is 
characterized by setting up shorter about the length of the spiral-like 
stripline of the 1st joint Rhine (main Rhine) which passes a signal than 
the die length of the spiral-like stripline of the 2nd joint Rhine 
(subRhine) where a signal appears by association between Rhine. Since 
the field which carries out a pattern design in joint Rhine becomes 
small according to the miniaturization of a directional coupler, it 
becomes impossible that is, to design with sufficient self-inductance 
for each joint Rhine, if the miniaturization is attained when a 
directional coupler designs with a multilayer substrate which was 
explained by drawing 11 . Although Rhine width of face of the spiral- 
like stripline of each joint Rhine will be made thin in order to 
compensate it, at this time, the Rhine length of the spiral-like 
stripline of the 1st joint Rhine (main Rhine) which passes a signal is 
set up short, and the Rhine length of the spiral-like stripline of the 
2nd joint Rhine (subRhine) is set up for a long time than the spiral- 
like stripline of the 1st joint Rhine (main Rhine). 

[0016] The cross section of a directional coupler shows the arrangement- 
related example of the stripline of the 1st of the directional coupler 
of this invention, and the 2nd joint Rhine to drawing 7 . While the 
field in which pattern NINGU is possible can secure a spiral-like 
stripline by making each joint Rhine thin as mentioned above, when Rhine 
itself becomes thin, the self-inductance of a spiral-like stripline also 
rises, furthermore, the coil which goes around in the direction of a 
flat surface a designing [ the coil pattern of helical structure ] -joint 
Rhine case — the case where the area of the field surrounded with a 
conductor designs a helical pattern in the same patterning field — a 



coil — the one where the width of face of a conductor is thinner — 
parenchyma — since it can design widely, the self-inductance as a coil 
can be enlarged further. 

[0017] The property of the directional coupler of this invention is 
explained by count of the equal circuit shown in drawing 6 . The self- 
inductance of the 1st joint Rhine and L2 LI among drawing 6 The self- 
inductance of the 2nd joint Rhine, The mutual inductance of the 1st 
joint Rhine and 2nd joint Rhine and Co M The stray capacity between the 
1st joint Rhine and 2nd joint Rhine, Stray capacity the 1st joint Rhine 
and touch-down inter-electrode in CI, stray capacity the 2nd joint Rhine 
and touch-down inter-electrode in C2, the stray capacity in which the 
1st joint Rhine itself has CP1, and CP2 are stray capacity which the 2nd 
joint Rhine itself has. Usually, it is used in the form grounded like 
drawing 6 , connecting 50-ohm resistance to the outgoing end (3) of a 
directional coupler. Although the relation of the self-inductance of 
each joint Rhine is set to LKL2 in drawing 6 in this invention When it 
is almost equal in the self-inductance (the inductance at that time is 
set to Lo) of each Rhine and is going to design the directional coupler 
of this invention, and the directional coupler for the same frequency 
bands like the conventional example temporarily, Relation of the self- 
inductance of the 1st joint Rhine in this invention and the 2nd joint 
Rhine is carried out to the relation of LKLo<L2 to the inductance Lo at 
this time, said case where the self-inductance of each joint Rhine makes 
the same the conductor width of the stripline of each of that joint 
Rhine as carried out — the conductor — it changes-like proportionally 
to merit, therefore, a conductor [ in / by the relation of the above- 
mentioned self-inductance / the 1st joint Rhine ] — merit does not need 
to increase the real resistance component which the 1st joint Rhine has 
even if it makes the Rhine width of face thin since it becomes shorter 
than the conventional design, consequently the insertion loss as a 
directional coupler does not increase, moreover, the conductor of main 
Rhine — it also becomes possible to improve an insertion loss depending 
on the conditions of a conductor width with merit. 

[0018] Next, although it is an isolation property, by this invention, it 
has found out that the band which can take large isolation can be 
adjusted to the target band by adjusting the die length of the stripline 
of the 2nd joint Rhine (subRhine), shortening the die length of the 
stripline of the 1st joint Rhine (main Rhine) as mentioned above. It is 
drawing 8 which showed the situation. The die length of the 1st joint 
Rhine in a directional coupler is uniformly made the graph in drawing, 
change of the isolation property when changing the die length of the 



stripline only about the 2nd joint Rhine is shown, and it carries out, 
and is **. Although an isolation band -40dB or less is a 1. 2~2GHz band 
in drawing 8 when the 1st joint Rhine (main Rhine) is the same Rhine 
length as the 2nd joint Rhine (subRhine), said isolation band can be 
reduced to the band 1. 2GHz or less by making the Rhine length in the 2nd 
joint Rhine (subRhine) longer than the 1st joint Rhine (main Rhine). 
That is, it is shown that the directional coupler of this invention has 
a degree of freedom, and can move an isolation band to a low frequency 
side rather than the directional coupler of the conventional example by 
making the Rhine length of the stripline of the 2nd joint Rhine 
(subRhine) longer than the stripline of the 1st joint Rhine (main Rhine). 
In addition, since the Rhine length of a stripline is short as mentioned 
above about the 1st joint Rhine (main Rhine) side, it is not necessary 
to make it increase as an insertion loss of a directional coupler, 
although the Rhine width of face of the stripline of the 1st and 2nd 
joint Rhine is thinner than the design of the conventional directional 
coupler. However, the real resistance component in which, as for the 
stripline of the 2nd joint Rhine (subRhine), the stripline of the 2nd 
joint Rhine (subRhine) itself has the Rhine width of face rather than 
the design of the conventional directional coupler since it became thin 
and the Rhine length became long further is increasing. However, the 1st 
compares joint Rhine (main Rhine), and the power which flows to the 2nd 
joint Rhine (subRhine) is power small about 15-25dB. Furthermore, are 
not the relation of the above-mentioned directivity and equal power is 
not necessarily built over the 2nd outgoing end (2) and outgoing end (3) 
of joint Rhine (subRhine). In order to build only the power of the field 
of a small signal in power as the 2nd whole joint Rhine (subRhine), the 
problem which leads to a serious power loss in circuits, such as a 
cellular phone, is not generated. Moreover, the increment of the actual 
amount of loss is also about 0. 05-0. 15dB, and hardly becomes a problem 
in the field of a small signal. 
[0019] 

[Embodiment of the Invention] Hereafter, the example of this invention 
is explained based on drawing. If drawing 1 and drawing 2 are referred 
to, first, the directional coupler in this 1st example Two or more 
dielectric layer green sheets 30-1 to 30-10, and 1st joint Rhine 4~a of 
the shape of a spiral which consists of two or more striplines and 5~a, 
It is unified and formed by carrying out the laminating of 2nd joint 
Rhine 7~a of the shape of a spiral which consists of two or more 
striplines, 8-a, and two or more earth electrode 2~a and 10~a, and 
calcinating them. Two or more through hole electrodes 15 and 16 made to 



connect the stripline between layers with two or more lead partial 2~b 
which derives this directional coupler from each dielectric layer for 
the terminal of the directional coupler side face by which the 
laminating was carried out, 2~c, 4-b, 5~b, 7-b, 8-b, 10-b, and 10-c are 
formed. 

[0020] Spiral-like stripline 4-a and 5-a which were formed on the 
dielectric layer 30-4 and the dielectric layer 30-5 are connected with 
the through hole electrode 15, the 1st joint Rhine (main Rhine) is 
constituted, spiral-like stripline 7-a and 8-a which were formed on the 
dielectric layer 30-7 and the dielectric layer 30-8 are connected with 
the through hole electrode 16, and the 2nd joint Rhine (subRhine) is 
constituted. At this time, the die length which added the 1st spiral- 
like stripline 4-a and 5-a of joint Rhine was set up so that it might 
become shorter than the die length which added the 2nd spiral-like 
stripline 7-a and 8-a of joint Rhine. Moreover, the 1st and 2nd joint 
Rhine was not taken into consideration, but specific arrangement which 
makes the center of the whorl of each spiral-like stripline in agreement 
made them counter in the location of arbitration as opposed to the 
direction of a laminating of a substrate. Furthermore, it designed 
neither to the direction in which the spiral-like stripline of the 1st 
and 2nd joint Rhine circles, nor patterning which is made to run 
together mutually. 

[0021] Between the spiral-like striplines of the 1st and 2nd joint Rhine, 
the dielectric layer 30-6 which adjusts degree of coupling was inserted. 
Moreover, outside, earth electrode 2~a and 10-a were formed on a 
dielectric layer 30-2 and 30 -10 to the center of the direction of a 
laminating of the spiral-like stripline of the 1st joint Rhine, 
respectively. Furthermore, in order to adjust the input impedance of 
each joint Rhine to 50 ohms and to set up the distance of the spiral- 
like stripline of each joint Rhine, and an earth electrode, a dielectric 
layer 30-3 and 30-9 were inserted, respectively. 

[0022] In the conventional example, although the design by the almost 
same thickness was possible also for the dielectric layer since the 
spiral-like stripline of each joint Rhine was the almost same die length 
Since the spiral-like stripline of the 1st joint Rhine (main Rhine) is 
longer than the spiral-like stripline of the 2nd joint Rhine (subRhine) 
with the configuration of this invention, A setup of the thickness of 
the dielectric layer which sets up distance with an earth electrode made 
the dielectric layer 30-9 thicker than a dielectric layer 30-3. In 
addition, what is necessary is just to adjust the sheet thickness of the 
dielectric layer of each class about thickness adjustment of a 



dielectric layer. Moreover, although not shown in the decomposition 
perspective view ( drawing 1 ) of this example, it is also possible by 
inserting two or more dielectric layer sheets to adjust the thickness of 
a dielectric layer. And earth electrode 2~a is covered with a dielectric 
layer 30-1. 

[0023] After carrying out the laminating of each dielectric layer and 
calcinating it, it unifies so that it may illustrate to drawing 2 . The 
1st and 2nd joint Rhine derives an electrode on the side face of a 
directional coupler to an earth electrode list, respectively. Earth 
electrode 2~a and 10-a make electrode 2B connection for external 
connection by side-face derivation section 2-b and 10-b, and connect 
with electrode 5B for external connection by side-face derivation 
section 2~c and 10-c. Moreover, the 1st joint Rhine was connected to the 
electrodes IB and 3B for external connection by side-face derivation 
section 5~b and 4-b, respectively, and the 2nd joint Rhine was connected 
to the electrodes 6B and 4B for external connection by side-face 
derivation section 7~b and 8~b, respectively. 

[0024] The width of face of 12. 95mm and each stripline was designed 
[ the die length of the spiral-like stripline of the 1st joint Rhine 
(main Rhine) of the directional coupler of this example ] for the die 
length of the spiral-like stripline of 8.05mm and the 2nd joint Rhine 
(subRhine) by 0. 15mm. The configuration of a directional coupler was set 
to 3.5x2.5x1.6 (mm) with this pattern. The property of this directional 
coupler is shown in drawing 3 . As electric engine performance, the 
insertion loss was 0. 2dB or less with the 1GHz band, and isolation could 
take 40dB or more in the absolute value, and had also taken 20dB or more 
also of directivity (difference of isolation and degree of coupling) 
further. Usually, although a directional coupler is in the inclination 
for sufficient directivity to no longer be obtained especially when it 
miniaturizes, the above-mentioned engine performance can be called 
engine performance very good as this configuration. 

[0025] (Other examples) Even if it makes it this invention be a degree, 
it can be carried out. Although the configuration of joint Rhine of an 
input side (the 1st) designs by the spiral mold pattern and the Rhine 
length of the spiral-like stripline is used as a parameter in said 1st 
example, a technical problem is in the magnitude of the self-inductance 
of joint Rhine of an input side (the 1st) fundamentally. Then, in order 
to make a self-inductance small, joint Rhine of an input side (the 1st) 
may be a helical-type pattern as shown in drawing 4 . Joint Rhine of 
this input side (the 1st) carries out the laminating of the 1st helical 
joint Rhine which serves as two or more dielectric layer green sheets 



40-1 to 40-2 from two or more striplines 1 and 3, and is formed. 
Moreover, the through hole electrode 12 made to connect the stripline 
between layers with two or more lead parts 2 and 4 derived from each 
dielectric layer for the terminal of the directional coupler side face 
by which the laminating was carried out is formed. It connects with the 
through hole electrode 12, and a dielectric layer 40-1 and the helical- 
like striplines 1 and 3 formed on 40-2 constitute the 1st joint Rhine 
(main Rhine). At this time, the die length which added the helical-like 
striplines 1 and 3 of the 1st joint Rhine can change the tactical 
diameter and number of turns of a stripline between each joint Rhine so 
that it may become shorter than the die length of the 2nd joint Rhine. 
[0026] Moreover, a directional coupler may be designed for the 1st joint 
Rhine combining a spy RAIRU mold and a helical mold. 
[0027] Although patterning is carried out over two-layer about the 
stripline of joint Rhine of an input side in the example, patterning may 
be carried out covering the number of layers beyond it. 
[0028] 

[Effect of the Invention] As explained above, according to this 
invention, there is the following effectiveness. 

[0029] (1) The insertion loss of a directional coupler is improvable. 
[0030] (2) It is possible to obtain big ** isolation possible [ low- 
frequency-izing of the isolation band of a directional coupler ]. 
[0031] (3) Fulfill the above-mentioned matter and the miniaturization of 
a directional coupler is possible. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the 1st example 



of this invention. 

[Drawing 2] It is the appearance perspective view of the 1st example of 
this invention. 

[Drawing 3] It is the property Fig. of the 1st example of this invention. 
[Drawing 4] It is the pattern of the 1st joint Rhine of the 2nd example 
of this invention. 

[Drawing 5] It is the conceptual diagram explaining the principle of 
this invention of a directional coupler. 

[Drawing 6] It is the representative circuit schematic explaining the 
principle of this invention of a directional coupler. 
[Drawing 7] It is the sectional view of the directional coupler 
explaining the principle of this invention. 

[Drawing 8] It is drawing having shown change of the isolation when 
changing the die length of the 1st joint Rhine of the directional 
coupler of this invention. 

[Drawing 9] It is the decomposition strabism of the conventional 
directional coupler. 

[Drawing 10] It is the representative circuit schematic of the 
conventional directional coupler. 

[Drawing 11] It is the appearance perspective view of the conventional 
directional coupler. 
[Description of Notations] 
20 30 Directional coupler 

20-1 to 20-10, 30-1 to 30-10, 40-1 to 40-2 Dielectric layer 

4-1, 5-1, 4-a, 5-a Spiral-like stripline which constitutes the 1st joint 

Rhine 

7-1, 8-1, 7-a, 8-a Spiral-like stripline which constitutes the 2nd joint 
Rhine 

1 Three Helical-like stripline which constitutes the 1st joint Rhine 
2-1, 10-1, 2-a, 10-a Earth electrode 



[Translation done. ] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 2] 



/"/"/• 




IB 



/ / / 



3B 



[Drawing 3] 
o 




500 1000 1500 2000 

JS&fflt (MHz) 



250 



[Drawing 4] 




40-2 




[Drawing 1] 




30-10 



[Drawing 5] 



[Drawing 6] 




[Drawing 7] 



[Drawing 8] 
o 





-10 - 




-20 - 


CD 




*"\ 

,>! 


-30 - 


1 


-40 a 










-50 - 




-5D ■ 




-70 ■ 



40dBff« 




500 

[Drawing 9] 



1000 



1500 
BMfcOHHz) 



2000 



2500 



[Drawing 10] 




1A / 2A ^ 3A / 

[Drawing 11] 




[Translation done. ] 



09) H#B#tfrf (jp) 02) & ||fj ij^ |^ & $g (a) (umm&m'&m&n 

#W¥9- 153708 

(43) 2tMQ ¥J£9 ¥0997) 6£10B 

(51) IntCl. 6 I^SfJfd-^ /TF*l«£3l#^ F I 

HO IP 5/18 HO IP 5/18 F 



£Mt* atJfc?l©fSc4 OL (^ 8 M) 



(21)fflH#^ 


^¥7 -313855 


(71)aiSA 


000003067 










(22)tfliBB 


¥f£ 7 ¥(1995) 12)1 1 B 




JiCst** *K B 1 T S 13# 1 ^ 
















m^lptF^B: b *ffi-T a i3# i - 
















mm m$i 








b r a i3# i - 











(54) *ftte*g£gg 



(57) immi 

2 corns? a vm/hzm 1 S.Vl? 2 06§-£-5M ^-ix 

m i ai«s 2 ok mmm t z &&mm £ tttz ^mmm* 
flsB£8EX,-ejgj£3*Lfcs& i ai^ss 2 <r>ms?A ytm 

1 &t>"SS 2 cog^ 9 >f ^Mt/tffi 1 at/fff 2 5 >f 




10-c 



30-10 



(2) 



Sffl¥9-1 5 3 708 



itmm 1 3 mmfomzmAsT&mztifzm i avm 

K£ 1 2 <^mS?A VMtf £R* 1 Xl«B 2 <7)3S 

«B£ tvtz&MWgfr 3rft :fri*rtBS£»fc*s v , 
igKliil 1 5 -f Vtf) v -f J'BjME v > *\ i fcli 9 4 

[ftsffi 2 3 RWMfcsw/cjftitS futss i arm 

itm i at/m 2 corns? a vmf&BSt i atm 2 tois 
y^ti^Mm-th mn&mzm^xtmz 

mmztitz^mmm* -mm^m^ \ ^x , 
mi ess 1 Rt/m 2 o$s^- 5 Ay iz &w ft i e-f >-r ? * 

y^'^^yx^vh^v^ t -r ft 

». 

[ it 3 3 it^a 1 & v > l m&m 2 <r> \ vrtutp 1 11 
mm 1 auifs 2 corns? a ycr>&* % , 2 x(4^tuii 

[ 1**11 4 3 If *E l * ^ 1 11*11 3 (7) v v$*fi#> 1 if 

mrnmiRt/W2m&s?A >-ia, x/i^/nt, * 
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mmfkm2 0-2 tmmikm 2 0-1 o±.t,z&f&ztixu 

[00 0 6] jgfc:, SM^l2^5'f y«A*^f 
**Lgf 1 &tf 2 5 >f >- Srfl&R-T SXh'J >y 7" 5 

>f y fc y-/t/ H JB t <tftmi&fc?& itfti 20-3 
fc»«Wi2 0-9j&«»A3*lS. ^LT, «ifi«®2- 
li±. il«ftJf2 O-lti^I^ilS. 
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L, S2 <7)^7 >f . WH^ttJSE 7-2 RTSWmm 

as» 8 - 2 fc i 0 ^^-ewwHSsiws 6 a&wm»« 
[ooos] ±iec7) i a &frfoffi»6#»tt, -f y 

Mi««#l?iW7- 13 12 1 ltSB^StLTi^ia 
t . X h V 77*5 >f y * =M /WftfcflbK Lfe fc 
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m. jMrn-VBLwrnjimtyzti lxw Arnxm^m 

ti?timwcD3£imx*mmzii& t>\ ^co^m^MM 

[0011] *JMBJi, «fc 5 
•t&b$&.* +%-%TA vv—^ a yzmm*tz>c\ 

[0012] 
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^ L/si t> 8 Xfo ft . m^^'^y izjj |ftrf£££# 
i.itfc^OT'f Vl/-ya y^ttcO^tSr^LTLft. 

Ill 8 -ciiffi i ^fy (±7^fy)^2 
-f >- (M54y) tm-co54 y^c<nb%-A o dBJsi 
T^7*^V^-^3>"i ; isS{ii, 1. 2~~2GHzCD^M 
X'fo&i)\ mico^54 y (±54 y) X ^^2(0 
m^54y (m\54y) cr>54 yMiM<i-^>ztizX 

D , tulBT-f V a >1WfiJi 1 . 2 GHzlilTW^ 

«tfiT § -£ft i ^ X ^ £ . HP*> s *mWc7)Jjfa 

m^mit. micom^54y (±54 y) oxhy -y 

75^yJ:H^2coe^7'fy (Bl9>f y) cOXb'J 

g y^m^mmco^^m^x o t i^js^ i 

S,tA'H 2 cry^5 4 ycoxh V -yy°54 yc054 ymit 
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cofe&yAy (M?Ay) *mm-h. zcom. mio 
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mmmm 2 - c &v 1 0 - c tc j; 0 ^w^esmms 5 b t 
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iX-^hMWt L . S?2 0!S-£:Myii, ffliJH*tbgP7-b 

st^8-b(:i 0 . ^mmmmnm 6bw4bi; -en 
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(mi ) oi^-fycose^^^yx^sc 
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0-1—4 0-2 k, Mm.cOXhVvTyJyi. 3frt> 
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